Abstract. A compact, orientable, Riemannian manifold of dimension n is considered, with the Laplace operator acting on the exterior 2-forms of the manifold. Examining the spectrum, Sp2, of the Laplace operator acting on 2-forms, the question is raised whether Sp2 exerts an influence on the geometry of the Riemannian manifold.
where each eigenvalue is repeated as many times as its multiplicity, which is finite and the spectrum Spk(M, g) is discrete, since A is an elliptic operator.
The spectrum, Spk(M, g), exerts an influence on the geometry of (M, g). The purpose of the present paper is to study the relation of Sp2(Af, g) on the geometry of (M, g).
2. Let (M, g) be a compact, orientable, Riemannian manifold of dimension n, and consider a chart (U, tp) on M, so as to obtain a local coordinate system (x1, . . . , x"), in terms of which the metric g, using the Einstein convention, may be expressed as g\U = g0dx'dxJ. Let w be an exterior 2-form on M. In order to study the influence of Sp2(Af, g) on the geometry of (M, g), we 
where 7?, E, and S are the curvature tensor field, the Ricci curvature, and the scalar curvature of (M, g), and |7?|, \E\, respectively, are the norms of 7?, E, with respect to g. Since, the second member of (2.8) is not a topological invariant, we conclude that a22 is not a topological invariant. Problem 2.3. Let (M, g) and (M',g') be two compact, orientable, Riemannian manifolds. If Sp2(M, g) = Sp2(M', g'), is (M, g) isometric to (M',gy.
The answer to this problem is negative. This is a consequence of the following counterexample (J. Milnor [3] ).
There exist two lattices L and L' in R16 such that
where g0 is the Euclidean metric in R16.
Relation (2.9) implies that
From the relation Sp2(M, g) = Sp2(A/', g'), we conclude that
(iii) b2(M) = b2(M'). That is, the second Betti numbers are equal, since b2(M) is the multiplicity of 0 in Sp2(A/, g). 3 . We consider two compact, orientable, Riemannian manifolds (M, g) and (A/', g'), for which we further assume that Sp2(A/,g) = Sp2(A/',g')-(3.1)
We study special conditions, which taken together with (3.1), determine the geometry of (M, g). By assumption, the Riemannian manifold (A/', g') has constant sectional curvature k'. Therefore, for (A/', g') we have C" = 0, G' = 0, and formula (3.6) in this case becomes ai2 = ^fMQ3(S')2dM'. which, since S' = constant, implies f S2dM > f (S'fdM'. (3.14)
•'A/ Jm' From (3.11), (3.12), and (3.14) we conclude that \C\2 = \G\2 = 0, which gives C = G = 0. Therefore, the Riemannian manifold (A/, g) has constant sectional curvature k. Finally, the relation (3.11) implies k = k'. The case n = 2 is obtained from the fact that Sp2(A/, g) = Sp2(Af, g') implies
Sp°(A/, g) = Sp°(A/', g') and the results in [2] . Q.E.D.
An immediate consequence of the above theorem is the following corollary:
Corollary 3.2. The Euclidean n-sphere (S", g), for n = 2, 3, 6, 7, 14, or n G [17, 178] , is completely characterized by the spectrum of the Laplacian A for exterior 2-forms. Theorem 3.3. Let (M, g) and (AT, g') be two compact, orientable, Einsteinian manifolds with Sp2(A/, g) = Sp2(A/', g'), (which implies that dim(M) = dim(AZ') = n). If n E [2, 7] , n = 14, or n > 17, and (A/', g') has constant sectional curvature k', then (M, g) has constant sectional curvature k, and k = k'.
Proof. The assumption that (M, g) is an Einsteinian manifold implies G = 0, and therefore (3.6) takes the form «2,2 = v^ö/jö.iq2 + Q3S2) dM. Therefore, the Einstein manifold (M, g) has constant sectional curvature k.
From (3.14), we have k = k'. Comment. The case for n = 2 follows trivially from the definitions. From the above theorem, we have Corollary 3.4. Let (M, g) be a compact, orientable, Einstein manifold whose dimension is n. IfSp2(M, g) = Sp2(S", g0), where (S", g0) is the standard Euclidean sphere, and n G [2, 7] , n = 14, or n > 17 then (M, g) is isometric to (Sn, g0)-4. Let (M, g) and (AT, g') be two compact, Kählerian manifolds for which we assume that Sp2(A/,g) = Sp2(M',g').
(4.1)
We study special conditions which together with (4.1) determine the geometry on (A/, g). Since the holomorphic sectional curvature h! of (A/', g', J') is constant, 
